We predict a positive relationship between the liquidity of the firm's assets and the liquidity of its stock. This relationship depends on market expectations regarding the deployment of the firm's liquid assets. Thus our hypothesis links stock liquidity to managerial actions that change the liquidity of the firm's assets, such as investment, financing, and payout. Consistent with our prediction, we find that after controlling for firm fixed effects, a one standard deviation increase in asset liquidity increases stock liquidity by 14.5%. The relation is stronger when the manager is less likely to convert liquid assets into illiquid assets such as for low market to book and low capital expenditure firms, during economic recessions, and when expected payout is high. Apart from linking corporate finance decisions to stock liquidity, the analysis also promotes a new rationale for several empirical regularities such as the commonality in stock liquidity, and the improvement in stock liquidity following equity issuances.
Introduction
An asset is liquid if it can be converted into cash quickly and at a low cost. 1 This definition applies both to real assets and to financial assets. In the finance literature, the term "firm liquidity" has traditionally referred to two separate concepts. The first concept is the liquidity of the firm's real assets, according to which, a firm is liquid if it has relatively high proportions of liquid assets, such as cash, on its balance sheet. The second concept is the liquidity of the firm's traded stock, according to which a firm is liquid if its stock is liquid.
While the liquidity of the firm's assets is determined in the market for real assets, stock liquidity is determined in financial markets. In this paper we draw a link between these two notions of liquidity, and highlight how investment, financing, and payout decisions of the manager affect stock liquidity. This analysis enables us to propose new explanations for several well documented empirical regularities.
Our approach is motivated by a large body of market-microstructure models suggesting that stock liquidity is affected by two important factors. The first is uncertainty regarding the valuation of the firm's assets, and the second is adverse selection and informed trading in the firm's stock. These models typically take the firm as a "black box" without specifying the determinants of valuation uncertainty or information asymmetry. In this paper we attempt to open this black box and examine how managerial actions that alter the nature of the firm's assets affect stock liquidity by changing the level of uncertainty and information asymmetry.
Our hypothesis starts from the premise that uncertainty regarding asset valuation and potential insider trading determine the liquidity of the firm's assets just as they determine the liquidity of the firm's stock. For example, highly liquid assets, such as cash and equivalents, can easily be valued and are associated with very little insider trading. By contrast, illiquid assets, such as investments and growth opportunities, are hard to evaluate and are likely to be associated with insider trading (Aboody and Lev (2000) ). Since the firm's stock is a claim on the cash flows generated by the underlying assets, the liquidity of the firm's stock should reflect the liquidity of the underlying assets. Thus, we expect the liquidity of the firm's stock to be positively correlated with the liquidity of the firm's assets. This conjecture forms our first prediction.
To test this prediction, we employ four alternative measures of stock liquidity: the illiquidity measure proposed by Amihud (2002) , the implicit bid-ask spread proposed by Roll (1984) as estimated by Hasbrouck (2006) , the effective bid-ask spread calculated from intra-day data, and a measure based on the number of days with zero returns proposed by Lesmond, Ogden, and Trzcinka (1999) . While stock liquidity is determined on a daily basis, the focus of this paper is on the relation between stock liquidity and corporate level decisions, which are only announced and recorded periodically. Hence, in our tests we use annual averages of the four stock liquidity measures.
To measure asset liquidity, we sort the firm's assets based on their liquidity and assign liquidity scores between zero and one to each asset class. We then calculate a weighted liquidity score for the firm using the book value of the different assets on the firm's balance sheet as weights. We then normalize this weighted score by the lagged value of total assets of the firm. Using this approach we come up with three alternate measures of asset liquidity that vary on the liquidity scores assigned to the different assets. Our first measure of asset liquidity assigns a score of one to cash and zero to all other assets. Our second measure assigns a score of one to cash, one-half to non-cash working capital and zero to the other assets. Finally, our third measure assigns a score of one to cash, three-fourths to non-cash working capital and one-half to fixed assets. This approach to measuring asset liquidity is similar to Berger and Bouwman (2008) .
We separately test for both time-series and cross-sectional correlation between asset liquidity and stock liquidity. We use a panel data of all Compustat firms during the time period 1962-2006. In our main tests, we employ a model with time and firm fixed effects to understand how time-series changes in asset liquidity are related to time-series changes in stock liquidity for a particular firm. Our results indicate that after controlling for known determinants of stock liquidity, there is a positive, robust, and economically significant correlation between the alternative measures of asset liquidity and those of stock liquidity.
For example, using our first measure of asset liquidity, for a firm with median level of stock liquidity, one standard deviation change in asset liquidity results in a 14.5% change in Amihud's illiquidity measure.
To measure the extent of cross-sectional correlation between asset liquidity and stock liquidity, in a second set of tests, we adopt the Fama-Macbeth approach and conduct annual regressions of stock liquidity on asset liquidity, and test for significance of the average coefficients. We correct for autocorrelation in the coefficient estimates using the procedure in Fama and French (2002) . Consistent with our hypothesis we find strong positive correlation between asset liquidity and stock liquidity in the cross-section as well.
A firm's assets are not static but are constantly modified by managerial decisions. Since the firm's stock is a claim on the future cash flows generated from the firm's assets, the relationship between asset liquidity and stock liquidity should depend on the market's expectations regarding managerial decisions. We term this "Deployment Uncertainty." If a manager is expected to transform liquid assets such as cash into illiquid assets such as investments, then deployment uncertainty is high. In this case, despite the relative liquidity of the existing assets, uncertainty regarding valuation of the firm's future assets and potential for informed trading are both likely to be high. Hence the relation between asset liquidity and stock liquidity is expected to be weaker. If, on the other hand, a manager is expected to return cash to the shareholders, then deployment uncertainty is low, and the relation between asset liquidity and stock liquidity is expected to be stronger. This rationale leads to a number of empirical predictions linking investment, financing, and payout decisions to stock liquidity.
First, the relation between asset liquidity and stock liquidity is likely to be weaker for growth firms and firms with higher capital expenditures. Since these firms are more likely to convert liquid assets such as cash into illiquid investments, deployment uncertainty will be high for these firms. By contrast, the relation between asset liquidity and stock liquidity is likely to be stronger for firms with higher payout ratios. Additionally, as asset redeployment is less likely for firms in financial distress, we expect such firms to exhibit a stronger relation between asset liquidity and stock liquidity. Using market to book ratio to identify growth firms, we find that the relationship between asset liquidity and stock liquidity is indeed weaker for firms with higher market to book ratios. Consistent with our other predictions, we also find that the relationship between asset and stock liquidity is weaker for firms with higher capital expenditure, and for firms with lower payout ratios and lower default likelihood.
Since firm investments are more likely when the economy is doing well and less likely in economic downturns, the relation between asset liquidity and stock liquidity is expected to be stronger during economic slowdowns, and weaker during expansions. Our empirical results confirm this prediction. Furthermore, our results also highlight one reason for comovement in stock liquidity. The commonality and non-diversifiability of stock-liquidity have been pointed out in several prior studies. 2 Our analysis uncovers an interesting potential explanation for these results: systematic variation in investment opportunities related to macroeconomic conditions are not only likely to affect the proportion of cash that firms retain but also how the firms use the cash. Both of these in turn will affect valuation uncertainty and potential insider trading in stocks and hence stock liquidity.
To further explore how the relationship between asset liquidity and stock liquidity relates to firm financing decisions, we carry out an event study around seasoned equity offerings (SEOs). Masulis, Eckbo, and Norli (2000) document an increase in stock liquidity following an SEO. An SEO leads to an immediate inflow of cash and an increase in asset liquidity.
Hence the increase in stock liquidity following the SEO is consistent with our hypothesis. Furthermore, the extent to which stock liquidity improves is likely to depend on the extent of deployment uncertainty. If the firm uses the cash for investments, then the improvement in stock liquidity is likely to be lower than if the firm retains the cash. Consistent with this prediction we find that stock liquidity in the post-SEO period is positively related to the fraction of the SEO proceeds the firm retains as cash at the end of the year. This offers strong support for our hypothesis.
In the final set of tests, we estimate how the relationship between asset liquidity and stock liquidity varies with the extent of information available to investors about the assets of the firm. If according to our hypothesis, asset liquidity is related to stock liquidity because it reduces the level of uncertainty and information asymmetry with respect to the valuation of the firm's assets, then this effect is likely to be stronger for the sub-set of firms with a high level of ex ante uncertainty and information asymmetry. We use firm size, presence of bond ratings, and the number of analysts following the firm to identify the extent of ex ante uncertainty and information asymmetry surrounding the firm. Consistent with our prediction we find that the relationship between asset liquidity and stock liquidity is stronger for smaller firms, firms without credit rating, and for firms with a lower level of analyst following. This paper makes a number of contributions. Our results uncover a hitherto unexplored and an economically significant determinant of stock liquidity, namely the liquidity of the firm's underlying assets. The link between asset liquidity and stock liquidity that we uncover helps highlight how managerial investment, financing, and payout decisions, that constantly transform firm's assets can have a significant impact on the liquidity of the firm's stock.
Thus our paper establishes an important link between the corporate finance and market microstructure literatures. 3 Understanding this link is important to evaluate different managerial actions. For example, the effect of high cash balances in improving stock liquidity is an hitherto unknown benefit of cash. The link between asset and stock liquidity also helps us understand some documented empirical regularities. For example, our hypothesis offers a rational explanation for the documented stock under-performance following corporate events that result in cash infusions such as SEOs and IPOs. The improvement in stock liquidity following the cash infusion-as highlighted by our results-is likely to reduce the liquidity risk premium for the stock which in turn is likely to reflect as stock under-performance based on the ex ante risk characteristics. Our hypothesis also helps explain how the under-performance is likely to vary in the cross section. Furthermore, the link between cash balance and stock liquidity may go some way towards explaining the secular increase in both stock liquidity and the level of cash balances that has been documented in the recent years (Chordia, Roll, and Subrahmanyam (2007) and Foley et, al. (2007) ). Finally, our results also offer a potential explanation for commonality and non-diversifiability of stock liquidity, namely systematic variation in firms' asset structures stemming from changes in macroeconomic conditions. The rest of the paper is organized as follows. In the next section, we outline our hypotheses and derive the main empirical predictions. Section 3 describes our data, and our measures of stock and asset liquidity. Section 4 discusses our main empirical results while Section 5 concludes.
Hypotheses
Liquidity is an important characteristic of an asset and refers to the cost and time involved in converting the asset into cash. A major focus of the market microstructure literature is towards understanding the determinants and characteristics of stock liquidity. Adding further importance to this focus is the evidence that stock liquidity is a determinant of stock returns.
A large body of theoretical work suggests that stock liquidity is driven by two important factors. The first is uncertainty regarding the valuation of the firm's assets, and the second is adverse selection and informed trading in the firm's stock. The importance of valuation uncertainty in determining stock liquidity was originally studied in Stoll (1978) , Stoll (1981, 1983) , and O'Hara and Oldfield (1986). These papers build on the risk-aversion of dealers and market-makers who carry inventories of stock. The bid-ask spread compensates the dealers for holding inventories of a risky asset. 4 The effect of adverse selection and informed trading on stock liquidity was developed in Copeland and Galai (1983) , Glosten and Milgrom (1985) , Kyle (1985) , and O'Hara (1987, 1992) , among others. In those papers, the potential for information-based trading by insiders results in lower market liquidity due to the information disadvantage of market-makers. All of these papers treat the firm as a "black box" without specifying the determinants of uncertainty or information asymmetry. Our objective is to open the black box.
Our hypothesis starts from the recognition that the firm's assets vary in the extent of uncertainty regarding valuation and in the potential for insider trading. For example, assets such as cash and equivalents can easily be valued and are associated with very little insider trading and hence are highly liquid. By contrast, investments and growth opportunities are hard to evaluate, are likely to be associated with insider trading (Aboody and Lev (2000)), and hence are illiquid. Since the firm's stock is a claim to the cash flows generated from the underlying real assets we predict that:
P1. The liquidity of the firm's stock should be positively related to the liquidity of the firm's assets.
A firm's assets are constantly modified by managerial actions. Hence the relationship between stock liquidity and the underlying asset liquidity should depend on the market's expectations regarding managerial actions. To see this, consider the example of a firm that raises cash in an IPO/SEO. The cash infusion is likely to result in high cash balances relative to total assets and hence the firm is likely to have high asset liquidity. However, if the manager is expected to invest the cash in projects and growth opportunities -which are inherently illiquid -then despite the high asset liquidity, there is likely to be a lot of uncertainty regarding future value, and informed trading in the stock is likely to be high.
Consequently, the relation between the current level of asset liquidity and stock liquidity is likely to be weak.
This example demonstrates that the relation between asset liquidity and stock liquidity depends on the market's expectations regarding the deployment of the existing assets of the firm. We term this "Deployment Uncertainty." If the manager is expected to transform liquid assets such as cash into illiquid assets such as investments, then asset deployment uncertainty is high. In this case, despite the relative liquidity of the existing assets, uncertainty regarding valuation of the firm's future assets and potential for informed trading are likely to be higher. Hence the relation between asset liquidity and stock liquidity is expected to be weaker. We expect deployment uncertainty to be high for growth firms and firms undertaking high capital expenditure. This rationale leads to the following prediction:
P2. The relation between asset liquidity and stock liquidity will be weaker for growth firms and firms with higher capital expenditures.
Firm level investments are also related to macroeconomic conditions. Investments and growth opportunities are more likely when the economy is doing well and are less likely in economic downturns. It follows that deployment uncertainty is likely to be higher when the economy is doing well. Hence we predict:
P3. The relation between asset liquidity and stock liquidity will be stronger during recessions as compared to during expansions.
On the other hand, if the manager is expected to return cash to the shareholders, then deployment uncertainty is low and the relation between asset liquidity and stock liquidity is expected to be stronger. This implies:
P4. The relation between asset liquidity and stock liquidity will be stronger for firms with high payout ratios.
Firms in financial distress are less likely to pursue investment opportunities and redeploy their assets. In fact, in the extreme case of asset liquidation, the relation between asset liquidity and stock liquidity should be the strongest as in this case the two kinds of liquidity are basically identical. As long as the firm is not expected to be liquidated with certainty, the relation between asset liquidity and stock liquidity is not one-to-one. Nevertheless, deployment uncertainty is likely to decline as the likelihood of liquidation increases. 5 We therefore predict:
P5. The relation between asset liquidity and stock liquidity will be stronger for firms with high default likelihood.
Financing decisions also influence asset liquidity and consequently stock liquidity. Any capital infusion will immediately increase the amount of cash in the balance sheet and this is likely to increase stock liquidity. The extent to which stock liquidity improves will depend on the utilization of the cash infusion, and hence on the level of deployment uncertainty.
This leads us to the following two predictions: 5 An alternate view emphasizes agency conflicts when firms are in financial distress, and argues that asset liquidity may give managers of such firms greater discretion. Managers may be able to sustain inefficient operations by liquidating the assets (see DeAngelo, DeAngelo, and Wruck (2002)). This view would predict an increase in deployment uncertainty for firms in financial distress and hence a weaker relationship between asset liquidity and stock liquidity. Our empirical tests try to distinguish this view from the one described in the text.
P6a
. Stock liquidity will improve following firm financing.
P6b. The improvement in stock liquidity following financing will depend on the extent to which the proceeds are retained as cash.
Note that stock liquidity may improve following firm financing due to the increased disclosure that accompanies such financing. Prediction P6b. helps distinguish our hypothesis from this alternative. It highlights that stock liquidity will improve more when the firm, instead of investing, retains a larger fraction of the offering as cash on its balance sheet.
The alternative hypothesis does not have any equivalent prediction because firm disclosure policies are not expected to vary with the firm's ex post utilization of the financing proceeds.
Finally, if asset liquidity is related to stock liquidity due to a reduction in the extent of uncertainty and information asymmetry regarding asset valuation, then this effect should be stronger for the sub-set of firms with a high level of uncertainty and information asymmetry about valuation. Small firms, firms without credit rating, and firms with lower number of analyst following are likely to suffer from greater degree of uncertainty and information asymmetry. Hence, we expect that P7. The relation between asset liquidity and stock liquidity will be stronger for small firms, firms without credit ratings, and firms with lower analyst coverage.
We now describe the data we use to test these predictions.
Data and Liquidity Measures
To test our predictions we construct a sample that spans 1964-2006. Our analysis focuses on annual firm level data for non financial firms. We obtain data for two measures of stock liquidity from Joel Hasbrouck's website. We use TAQ data to construct one of our stock liquidity measures. We complement these data with daily stock returns and trading volume from CRSP and annual firm financial data from Compustat. Finally, we use the SDC database to identify SEOs, and IBES database to measure the extent of analyst following.
Apart from availability of liquidity measures and financial information in Compustat, we also limit our sample to firms with book value of assets higher than $5 million and with a minimum of two years of financial data. These restrictions ensure that very small firms do not disproportionately influence our results.
In our empirical tests we are broadly interested in examining how the liquidity of the firm's assets affects the liquidity of its stock, and how this relation varies with managerial actions. We use four popular measures of stock liquidity. The first one is the illiquidity measure proposed by Amihud (2002) . Since the raw Amihud measure is highly skewed, we use the square root version of the raw measure in our empirical analysis. For every stock in our sample and for every year it is calculated as:
where N i,t is the number of trading days for stock i during year t, R i,j is the return on day j, V ol i,j is trading volume in millions of shares, and P i,j−1 is the closing stock price.
Illiq is a price impact measure and captures the stock return per one million dollars of trading volume along the lines of Kyle's (1985) 'lambda'. We obtain the annual average Illiq measure for all the stocks in our sample from Hasbrouck's website.
Our second measure of stock liquidity is the implicit bid-ask spread, s, first proposed in Roll (1984) . This measure is calculated as the square root of the negative daily autocorrelation of individual stock returns. i.e.
and should correspond to one half of the bid-ask spread. Since the autocorrelation of stock returns is often positive, this measure is not well defined in many cases. To overcome this problem, Hasbrouck (2005) introduced a Gibbs sampler estimate which imposes a negative prior on the autocorrelation. We use this modified version for our empirical analysis. We obtain data on this measure as well from Joel Hasbrouck's website.
Our third measure of stock liquidity is the annual average effective bid-ask spread, Spread, calculated from intra-day TAQ data. The bid and ask prices are identified from the intra-day transaction data using the Lee and Ready (1991) Our final measure of stock liquidity is the proportion of days in a year in which the stock has zero returns, Zero Ret. This measure was first proposed by Lesmond, Ogden, and Trzcinka (1999) . The rationale is that illiquid stocks are likely to be traded infrequently.
We calculate this measure at annual frequencies using daily stock returns from CRSP.
The main independent variable is a measure of asset liquidity. We assign liquidity scores between zero and one to the assets on the balance sheet based on their level of liquidity. We then calculate a weighted asset liquidity score using the book value of the different assets as weights and normalize using the lagged value of total assets. Using this approach we come up with three alternate measures of asset liquidity. These measures differ in terms of the liquidity score assigned to the balance sheet items. This approach to measuring asset liquidity is similar to Berger and Bouwman (2008) .
Our first measure of asset liquidity assigns a liquidity score of one to cash and equivalents and a score of zero to all other assets of the firm. Formally, our first Weighted Asset Liquidity (WAL) measure for firm i in year t is given by
Thus, effectively, WAL-1 is just the proportion of cash and equivalents to the firm's lagged total assets. Clearly, this measure leaves out a lot of information about the liquidity of assets, as it presumes that all assets other than cash and equivalents are perfectly illiquid.
Nevertheless, this measure is useful because several of our hypotheses regarding deployment uncertainty can most easily be stated in terms of converting cash into illiquid assets.
While cash and equivalents are perfectly liquid, non-cash current assets (CA) are semiliquid. That is, they can be converted to cash relatively quickly and at a low cost. Thus, for our second measure of asset liquidity we assign non-cash current assets a liquidity score of one-half. Our second WAL measure is,
Non-current assets can broadly be divided into tangible and non-tangible assets with tangible assets such as property, plant, and equipment being more liquid than non-tangible assets such as growth opportunities and goodwill. Following this logic we calculate our third measure with a liquidity score of one for cash, three-quarters for non-cash current assets, one half for tangible fixed assets, and zero for the rest. We calculate tangible fixed assets as the difference between the book value of total assets and the sum of current assets, and book value of goodwill and intangibles. 6 This gives rise to our third WAL measure,
We use additional independent variables to account for firm and market characteristics that are likely to affect stock liquidity. We control for firm size, which is an important determinant of stock liquidity using the log of the market capitalization of the firm's stock, Log(Mkt. Cap.). We also control for the extent of growth opportunities using the ratio of market value of equity to the book value of equity, Market to Book, and using the ratio of capital expenditures to total assets, Capital Expenditure. We also control for firm performance using return on assets, ROA-which is the ratio of operating income to lagged value of total assets-and using the annual buy and hold abnormal return during the previous year, BHAR. We measure abnormal return as the difference between the return on the firm's stock and the return on the value weighted portfolio of all stocks traded in the NYSE, Amex, and Nasdaq. Firms with more transparent earnings and firms with better disclosure policies are also likely to be associated with higher liquidity (Diamond and Verrecchia (1991), Bhattacharya, Desai, and Venkataraman (2007)). In most of our specifications we employ firm fixed effects and this is likely to control for most of the variation across firms in the disclosure policies. In addition, we also control for the quality of a firm's earnings using the level of discretionary accruals normalized by lagged value of total assets. We calculate this measure following the procedure outlined in Jones (1991) modified by including controls for earnings performance as proposed in Kothari, Leone, and Wasley (2005). 7 Finally, we control for stock return volatility, Volatility. We measure stock volatility as the standard deviation of monthly stock returns during the sixty months preceding the current year.
We also use the control variables to identify managerial actions and policies, which
we then use to test our predictions on how the relation between asset liquidity and stock liquidity is likely to vary in the cross-section. For example, we use Market to Book and Capital Expenditures to identify growth firms and firms undertaking capital expenditures respectively. Another important variable that plays a role in our analysis is the likelihood that the firm goes bankrupt. We proxy for this using a modified version of the Merton-KMV expected default probability as outlined in Bharath and Shumway (2008) . Table I presents summary statistics for the key variables in our sample. To reduce the effects of outliers, all our variables are winsorized at the 1% level. The median value of Illiq in our sample is 0.321. Average Roll's estimate of the half spread is about 1% implying an average relative spread during the entire sample period of approximately 2%. Consistent with this, the average effective half spread as estimated from the TAQ data, Spread in our sample is about 0.9%. Recall that this measure is estimated only during the sub-period 1994-2006. The average probability of zero-return in the sample is 17.6%.
The mean value of WAL-1 is 0.153. That is, for firms in our sample book value of cash constitutes about 15% of the value of previous year's total assets. The mean value of WAL-2 is 0.377, whereas the mean value of the WAL-3 is 0.682. Note that the maximum value of all three of our weighted asset liquidity measures is greater than one because we normalize the weighted liquidity score by lagged total assets and not contemporaneous total assets. We do this to avoid spurious correlation between contemporaneous total assets and stock liquidity. The average market capitalization of equity in our sample is $1476.6 million, whereas the median is $113.6 million. Since market capitalization is highly skewed, we use the logarithm of market capitalization in all our analysis. The average market to book ratio of equity in our sample of 2.53 is comparable to other studies. The average expected default probability of our sample firms is 6% while the 90 th percentile is 21.3% (Not reported in the table) . This ensures that there is sufficient variation in default probability in our sample.
Firms in our sample have an average return on assets of 12.1%, and experience an average annual buy and hold abnormal return of 5.1%. The average abnormal return is positive because our sample requirements of minimum book value of total assets of $5 million, and availability of more than two years of data tilts our sample towards the better performing firms. This is unlikely to bias our results because one of the reasons for stipulating minimum size requirements is to ensure that the very small firms do not drive our results. About 17%
of firms in our sample have short term credit rating from S&P while the average number of analysts following firms in our sample is 7.8.
[ Table I goes here] Table II presents the correlations among the key variables in our analysis. As expected, the four measures of stock liquidity are highly correlated with each other. The measures of asset liquidity are also highly correlated. Unconditionally, while WAL-1 is uniformly negatively correlated with the four measures of stock illiquidity, the pattern with the other two measures of asset liquidity is mixed. Note that these are both time series and crosssectional correlations. In our tests we try to separately estimate the time series and crosssectional correlations after controlling for known determinants of stock liquidity and find that all three measures of asset liquidity are uniformly negatively correlated with the stock illiquidity measures. Many of our control variables also are significantly correlated with the stock illiquidity measures, justifying the need to include them in the regressions.
[ Table II goes here]
4 Empirical Results
The Basic Effect
We begin our empirical analysis by testing whether on average there is a positive relation between asset liquidity and stock liquidity (Prediction P1). We estimate panel models with both firm fixed effects and time effects as follows:
Here Y i,t is one of the four measures of stock liquidity for firm i during year t, X i,t is one of the three asset liquidity measures, µ i are firm fixed-effects, and µ t are year dummies. The control variables are Log(Mkt. Cap.), Capital Expenditure, Market to Book, ROA, BHAR, Volatility, and Discretionary Accruals. We use robust standard errors clustered at the firm level. 8 The use of firm fixed effects eliminates the cross-sectional variation in the data. Thus, the model in (1) examines how changes in asset liquidity over time at the firm level are associated with changes in stock liquidity. In Columns (4)- (6) we repeat our estimation with Roll's measure as the dependent variable and obtain results consistent with those in the earlier columns. Here again we find that an increase in the proportion of liquid assets in the firm's balance sheet increase stock liquidity. The results are also economically significant. For example, the estimate in
Column (4) indicates that for a firm with median level of stock liquidity, a one standard deviation increase in WAL-1 improves liquidity by 9%, while the estimate in Column (6) indicates that a one standard deviation increase in WAL-3 improves liquidity by 11%. In
Panel B we repeat the estimation using the Spread and Zero Ret as the dependent variables.
The results are similar to the ones in the previous panel.
[ Table III goes here]
Our results so far highlight a strong positive relationship between asset liquidity and stock liquidity. Since we employ firm fixed effects in all our specifications, the correlations that we document are between time series changes in asset liquidity and stock liquidity. Our hypothesis also predicts that, ceteris paribus, there should be a positive correlation between asset liquidity and stock liquidity in the cross-section. To highlight this correlation, in Table   IV , we employ the Fama-Macbeth approach. We conduct annual cross-sectional regressions of stock liquidity on measures of asset liquidity and the full set of control variables, and report the average coefficients along with the standard errors. Since stock liquidity is quite persistent, we adjust for autocorrelation by correcting the reported standard errors. To Table   III. [ Table IV goes here] The positive correlation between asset liquidity and stock liquidity that we highlight is likely to be present not only for public firms, but also for other asset classes such as closed-end mutual funds. 9 While, testing our hypothesis in the context of closed-end funds is likely to highlight its general applicability, the difficulty in measuring asset liquidity of closed-end funds makes such a test challenging. Since funds invest in both public and private securities, categorizing the liquidity of fund holdings is not straightforward. Also, measuring the liquidity of individual holdings is involved. Notwithstanding this caveat, we test our hypothesis in the context of closed end funds using fund holdings obtained from the N-Q statements from the SEC EDGAR database. We construct measures of asset liquidity using the fund holdings categorized along broad heads such as stock and bonds. We also construct Amihud's measure of stock liquidity (Illiq) for the fund using daily price, return and volume data. Using a model similar to (1) we find that measures of asset liquidity are positively correlated with stock liquidity for closed-end funds. We do not report the details to conserve space. Details are available upon request.
In summary, our first prediction appears to be supported by the data. Asset liquidity and stock liquidity are positively correlated, both across time and in the cross-section. The magnitude of the effect is also large.
Managerial Decisions and the Link Between Asset Liquidity and Stock Liquidity
Having established the average link between asset liquidity and stock liquidity, we turn now to identifying how this link depends on firm characteristics. This analysis allows us to connect managerial decisions to the liquidity of their company's stock. Specifically, in this section we test Predictions P2-P6. The driving force behind these predictions is the investors' expectations regarding the likelihood that the manager will convert liquid assets such as cash into illiquid assets such as investments. Our empirical approach here is to utilize cross-sectional variations in this likelihood.
Prediction P2 indicates that the relationship between asset liquidity and stock liquidity should be weaker for growth firms and firms that undertake large capital expenditure.
We test this prediction in Table V . In Panel A, we use market-to-book ratios to identify growth firms. Firms with high market-to-book ratios typically posses significant investment opportunities and hence are expected to convert cash into investments. We divide our sample into firms with above and below median market-to-book ratios in each year and 9 We thank Tarun Chordia for suggesting this.
repeat our tests in the two sub-samples. To conserve space, we only report the results for Amihud's stock illiquidity measure. Similar results obtain for the other three stock liquidity measures.
The results in Column (1) and (2) indicate that WAL-1 has a greater impact on stock liquidity for firms with low (below median) market to book ratios (-.316) in comparison to firms with above median market to book ratios (-.176). The row titled ∆ Coef shows that the coefficients across the two sub-samples are significantly different from each other.
Note that asset liquidity has almost twice the impact on stock liquidity for value firms as compared to growth firms. Qualitatively similar differences obtain from comparing Columns (3) to (4) and (5) to (6) .
In Panel B of Table V we repeat the analysis using the firm's capital expenditure to proxy for investors' expectations regarding future deployment of cash and liquid assets.
Firms with a high level of capital expenditure (above median) are expected to convert cash into investment and thereby possess a relatively high level of deployment uncertainty. We expect asset liquidity to have a weaker effect on stock liquidity for such firms. Consistent with our prediction, the results in Column (1) and (2) of Panel B shows that WAL-1 has a greater impact on stock liquidity for firms with low capital expenditure. From ∆ Coef.
we find that the coefficients are significantly different from each other across the two subsamples. In Columns (3)-(6) we repeat our estimates successively with WAL-2 and WAL-3.
The results again show a stronger effect of asset liquidity on stock liquidity for firms with low capital expenditures.
In Panel C of Table V (1) and (2) shows that WAL-1 has a greater impact on stock liquidity during recessions as compared to during expansions. We also find that the estimates in the two columns are significantly different from each other at less than ten percent significance level. In Columns (3)-(4) we repeat our estimates using WAL-2 obtaining similar results. In Columns (5)- (6) we use WAL-3 as a measure of asset liquidity and also find that asset liquidity improves stock liquidity more during recessions.
When the firm is likely to return cash to shareholders, uncertainty regarding the deployment of the cash is low, resulting in a stronger link between asset liquidity and stock liquidity. In Panel D of Table V we test this prediction (P4) by repeating our estimation on sub-samples of firm-years identified based on the level of payout to shareholders. We measure total payout to shareholders as the sum of dividends and share repurchases. We then classify our sample into firm-years with positive payout and those with zero payout and repeat the estimation in the two sub-samples. We expect asset liquidity to have a greater impact on stock liquidity for firms with positive payout ratios. Consistent with this prediction the results in Column (1) and (2) of Panel D show that WAL-1 has a greater impact on stock liquidity for firms with positive payout ratios although the coefficients are not different from each other at conventional levels of statistical significant. In Columns (3) and (4) we repeat the estimates using WAL-2 and find that asset liquidity has a significantly greater impact on stock liquidity for firms with positive payout ratios as compared to firms with zero payout ratios. In Columns (5) and (6), when we use WAL-3 as a measure of asset liquidity, while asset liquidity does have a greater effect on stock liquidity for firms with positive payout, the difference between payers and non-payers is not statistically significant.
Firms in financial distress are less likely to undertake new investment projects and redeploy their assets. Hence, such firms have a lower level of deployment uncertainty. This gives rise to Prediction P5, which suggests that the relation between asset liquidity and stock liquidity will be stronger for firms in distress. We test this prediction in Panel E of Table V . We use the Merton-KMV measure as a proxy for financial distress. We estimate this measure using a methodology similar to that in Bharath and Shumway (2008) . We distinguish between firms whose expected default probability is above/below the sample median. The results in Columns (1) and (2) of Panel E show that WAL-1 has almost twice the effect on stock liquidity for firms with high default probability in comparison to firms with low default probability (-.279 in comparison to -.154). We also find that the coefficients are statistically different from each other. In Columns (3)-(6) we repeat our estimates successively using WAL-2 and WAL-3 and find that in both cases asset liquidity improves stock liquidity more for firms that are closer to default.
[ Table V goes here]
Overall, the results in Table V show that cross-sectional variations in the level of deployment uncertainty result in appropriate variations in the link between asset liquidity and stock liquidity. In particular, the link is stronger for firms that are not expected to transform liquid assets into illiquid ones: low market to book and low capital expenditure firms, in periods of economic slowdown, high payout firms, and financially distressed firms.
Our next analysis focuses on financing decisions. We test Prediction P6a which suggests that stock liquidity should improve following firm financing since the liquidity of the firm's assets is improved. Furthermore, Prediction P6b suggests that the improvement in stock liquidity should be greater if the firm retains a larger fraction of the issue proceeds as cash.
We focus on seasoned equity offerings (SEOs), and relate the stock liquidity in the post issue period to the fraction of issue proceeds that the firm retains as cash.
We respectively. This result is consistent with the finding in Masulis, Eckbo, and Norli (2000) and it offers preliminary evidence consistent with Prediction 6a. Fraction Retained is the ratio of the difference in cash balance between the end of the financial year immediately following and immediately before the SEO to the total SEO proceeds. We use this as a measure of the amount of the SEO proceeds that the firm retains as cash by the end of the year. We find that firms on average retain about 42% of the SEO proceeds as cash by the end of the year of the SEO. We now proceed to tests that relate the stock liquidity in the post-issue period to the fraction of the SEO proceeds that the firm retains as cash.
We use a model similar to (1) to estimate how the liquidity in the post-SEO period is related to the fraction of the SEO proceeds that the firm retains as cash. Since our analysis here is cross-sectional, we do not employ firm fixed effects in this estimation. Our show that the stock liquidity in the post-issue period is positively related to the fraction of the issue proceeds that the firm retains as cash. In Column (2) we repeat our estimation with Illiq 15,75 as our dependent variable and obtain similar results. In Column (3) we repeat our estimation after dropping the SEOs that happen within a period of two months before the year end. We do this to avoid any overlap between the time period used to calculate the post-issue illiquidity measures and the date we use to calculate the cash balance. This test is consistent with the notion that stock liquidity in the post-issue period reacts to the amount of cash that the firm is expected to retain by the end of the year.
The results in all the specifications show that the stock liquidity in the post issue period depends on the fraction of the issue proceeds that the firm retains as cash. In Column (4) we repeat our estimation after including an interaction term Fraction Retained *Proceeds/TA t−1 to see if the stock liquidity in the post-issue period is higher for firms that conduct a larger SEO in comparison to firm size and that retain a larger fraction of the issue. The results indicate that it is indeed the case. Note that in these regressions, we do control for the size of the SEO.
[ Table VI goes here] In sum, the results in this section show how investment, payout and financing decisions interact with the relation between asset liquidity and stock liquidity. Expectations regarding the deployment of the firm's assets play a major role in the analysis. Higher deployment uncertainty is associated with a weaker link between asset liquidity and stock liquidity.
Overall Uncertainty and the Relation Between Asset Liquidity and Stock Liquidity
An increase in the liquidity of the firm's assets is likely to improve stock liquidity when the overall level of uncertainty regarding the valuation of the assets is high. This is the basis for Prediction P7, which suggests that the relation between asset liquidity and stock liquidity is stronger in small firms, firms without credit ratings, and firms covered by fewer analysts.
We test this prediction in (1) and (2) indicate that, consistent with our prediction, an increase in WAL-1 has more than twice the effect on stock liquidity for firms without credit rating in comparison to firms with credit rating (-.075 in comparison to -.215). In Columns (3) and (4) we repeat our estimates using WAL-2 and in Columns (5) and (6) we use WAL-3 and obtain similar results.
Finally, in Panel C of Table VII we use the number of analysts as a measure of valuation uncertainty. Our hypothesis predicts that asset liquidity is likely to have a lower impact on stock liquidity for firms with above median analyst following. Consistent with our hypothesis we find that asset liquidity has more than four times the impact on stock liquidity for firms with below median number of analyst following as compared to firms with above median level of analyst following. The coefficients on WAL-1 for large and small analyst following firms are -0.037 and -0.211, respectively. In Columns (3)-(6) we repeat our estimates successively with WAL-2 and WAL-3 as measures of asset liquidity and find that in both cases asset liquidity improves stock liquidity more for firms with lower level of analyst following.
[ Table VII goes here]
Conclusion
Liquidity of an asset refers to the cost and time associated with converting the asset into cash. In this paper we note that the liquidity of real assets of a firm should be reflected in the liquidity of claims to the cash flows generated from these assets. In particular, we argue that stock liquidity and asset liquidity are positively related. Based on classic theories from market microstructure, both asset liquidity and stock liquidity should be driven by the extent of valuation uncertainty and potential insider trading associated with the firm's assets. Moreover, we predict that market expectations regarding the deployment of the firm's assets is an important driver of this relation. Liquid assets such as cash can be transformed by the manager into illiquid assets such as investments. As a result, managerial policies concerning investments, financing, and payout affect the liquidity of the firm's stock.
Our empirical analysis confirms these predictions. We establish an economically significant link between the liquidity of the firm's assets and the liquidity of its stock. We further show that the link is stronger for firms with lesser deployment uncertainty. These are firms with low expected investments, high expected dividends, and firms in financial distress.
Using an event study analysis we show that asset liquidity has a stronger effect on stock liquidity when cash raised in an SEO is not converted into illiquid investments. Finally, we show that the link between asset liquidity and stock liquidity is stronger for firms with higher levels of overall valuation uncertainty, such as small firms, non-rated firms and those with less analyst following.
Our analysis uncovers a hitherto unexplored determinant of stock liquidity related to managerial actions. While it has long been known that valuation uncertainty and insider trading affect stock liquidity, prior studies of stock liquidity have viewed the firm as a "black box." In this paper we open this box and point out a natural channel by which managerial actions and decisions may affect stock liquidity. Furthermore, as stock liquidity has pricing effects, such corporate decisions may also have a significant effect on stock returns and the cost of capital.
Our work attempts to link corporate finance decisions to stock liquidity and asset pricing.
This interdisciplinary approach has further potential implications, the empirical study of which is beyond the scope of this paper. One example is the commonality in stock liquidity.
We show that the relation between asset liquidity and stock liquidity depends strongly on investment opportunities. Such opportunities co-vary at the industry, economy and global level. This suggest that stock liquidity may have a common component not only at the market level, but also at the industry and global level. Another example of an implication is the long-term stock under-performance after firm financing. The improvement in stock liquidity following such financing -as highlighted by our results-is likely to reduce the liquidity risk premium for the stock which in turn is likely to reflect as under-performance based on the ex ante risk characteristics. Fraction Retained Ratio of the change in cash balance between the year ending after the SEO to the year ending before the SEO deflated by the size of the SEO.
Appendix: Description of Variables

Proceeds
The ratio of the size of the SEO in $ million to lagged value of total assets.
Illiq −30,0 Average Illiq over thirty trading days prior to the SEO.
Illiq −60,0 Average Illiq over sixty trading days prior to the SEO.
Illiq 15, 45 Average Illiq over the period of fifteen to forty-five trading days following the SEO.
Illiq 15, 75 Average Illiq over the period of fifteen to seventy-five trading days following the SEO. is the ratio of the sum of cash and one half times the value of non-cash current assets, to lagged value of total assets, WAL-3 is the ratio of the sum of cash, 0.75 times the value of non-cash current assets and one half times the value of other tangible fixed assets, to lagged value of total assets. Market to Book is the ratio of market value of equity to book value of equity, Def. Prob. is the expected default probability as estimated using the approach in Bharath and
Shumway (2008), Capital Expenditure is the ratio of a firm's capital expenditures (Data128) to lagged total assets.
ROA is the ratio of earnings before depreciation, interest and taxes to lagged value of total assets, BHAR is the Buy-and-hold annual abnormal stock return calculated as the difference between stock return and the return on the value weighted portfolio of all NYSE, Amex, and Nasdaq stocks, Rated is a dummy variable that identifies firms with S&P Long-term credit rating, Analysts is the number of security analysts following the firm's stock, Volatility is the standard deviation of a firm's stock returns over sixty months preceding the beginning of a current fiscal year, Disc.
Accruals is a measure of a firm's abnormal accruals originally proposed in Jones (1991) (1)- (3) of Panel A, s in Columns (4)- (6) estimated from CRSP daily data, Spread is the average intra-day daily effective percentage bid-ask spread estimated from TAQ. WAL-1 is the ratio of cash and cash equivalents to lagged value of total assets, WAL-2 is the ratio of the sum of cash and one half times the value of non-cash current assets, to lagged value of total assets, WAL-3 is the ratio of the sum of cash, 0.75 times the value of non-cash current assets and one half times the value of other tangible fixed assets, to lagged value of total assets. Log(Mkt. Cap) is the natural logarithm of a firm's market value of equity, Disc. Accruals is a measure of a firm's abnormal accruals originally proposed in Jones (1991) and modified to control for performance using the methodology of Kothari et al. (2005) . Market to Book is the ratio of market value of equity to book value of equity, Capital Expenditure is the ratio of a firm's capital expenditures (Data128) to lagged total assets. ROA is the ratio of earnings before depreciation, interest and taxes to lagged value of total assets, Volatility is the standard deviation of a firm's stock returns over sixty months preceding the beginning of a current fiscal year, Asterisks denote statistical significance at the 1% ( * * * ), 5% ( * * ) and 10% ( * ) levels. (1)- (3) of Panel A, s in Columns (4)- (6) of Panel A, Zero Ret in Columns (1)- (3) of Panel B, and Spread in Columns (4)- (6) of Panel B. The specification is similar to the ones in Panel A and B of Table III . We suppress the coefficients of the control variables to conserve space. To adjust for autocorrelation, we correct the reported standard errors of the average parameters by multiplying with to lagged value of total assets, WAL-2 is the ratio of the sum of cash and one half times the value of non-cash current assets, to lagged value of total assets, WAL-3 is the ratio of the sum of cash, 0.75 times the value of non-cash current assets and one half times the value of other tangible fixed assets, to lagged value of total assets. Log(Mkt. Cap) is the natural logarithm of a firm's market value of equity, Disc. Accruals is a measure of a firm's abnormal accruals originally proposed in Jones (1991) and modified to control for performance using the methodology of Kothari et al. (2005) , Market to Book is the ratio of market value of equity to book value of equity, Capital Expenditure is the ratio of a firm's capital expenditures (Data128) to lagged total assets. ROA is the ratio of earnings before depreciation, interest and taxes to lagged value of total assets, Volatility is the standard deviation of a firm's stock returns over sixty months preceding the beginning of a current fiscal year, BHAR is the Buy-and-hold annual abnormal stock return calculated as the difference between stock return and the return on the value weighted portfolio of all NYSE, Amex, and Nasdaq stocks. ∆Coef represents the difference between the coefficients on WAL-1, WAL-2, and WAL-3 across the high and low market to book sub-samples. The sample includes all firms with financial data (2002) Illiquidity measure. WAL-1 is the ratio of cash and cash equivalents to lagged value of total assets, WAL-2 is the ratio of the sum of cash and one half times the value of non-cash current assets, to lagged value of total assets, WAL-3 is the ratio of the sum of cash, 0.75 times the value of non-cash current assets and one half times the value of other tangible fixed assets, to lagged value of total assets. Log(Mkt. Cap) is the natural logarithm of a firm's market value of equity, Disc. Accruals is a measure of a firm's abnormal accruals originally proposed in Jones (1991) and modified to control for performance using the methodology of Kothari et al. (2005) , Market to Book is the ratio of market value of equity to book value of equity, Capital Expenditure is the ratio of a firm's capital expenditures (Data128) to lagged total assets. ROA is the ratio of earnings before depreciation, interest and taxes to lagged value of total assets, Volatility is the standard deviation of a firm's stock returns over sixty months preceding the beginning of a current fiscal year, BHAR is the Buy-and-hold annual abnormal stock return calculated as the difference between stock return and the return on the value weighted portfolio of all NYSE, Amex, and Nasdaq stocks. ∆Coef represents the difference between the coefficients on WAL-1, WAL-2, and WAL-3 across the high and low market capitalization sub-samples. The sample includes all firms with financial data in Compustat during the years 1964-2006. All variables are winsorized at the first and the ninety-ninth percentile. The standard errors are clustered at individual firm level. Asterisks denote statistical significance at the 1% ( * * * ), 5% ( * * ) and 10% ( * ) levels. 
